The authors report on bilateral simultaneous knee arthroplasty in a 40-year-old male patient with haemophilia A, high inhibitor titre and an aneurysma spurium of the right popliteal artery. Both knees showed a fixed flexion deformity of 20 degrees. To build up haemostasis, treatment with activated prothrombin complex concentrate (APCC) and recombinant activated factor seven (rFVIIa) was initiated preoperatively. A tourniquet was used on both sides during the operation and factor VIII (FVIII) was administered to further correct coagulopathy. On the eleventh postoperative day the patient complained of increasing pain and pressure in the right knee. An ultrasound suggested aneurysm, which was confirmed by substraction angiography. Under the protection of rFVIIa the aneurysm could be coiled and further rehabilitation was uneventful. At one year post-op the patient presented a range of motion of 90/5/0°for both knees and had returned to full time office work. This case indicates that haemophiliacs with high antibody titre and destruction of both knees can be operated on in one session in order to diminish the operative risk of two consecutive surgical procedures, thus allowing an effective rehabilitation programme. Because of the significant frequency of popliteal aneurysms, preoperative angiography is recommended.
Introduction
Hemophilia A is an X-linked genetic haemorrhagic disorder characterised by the absence of clotting factor VIII (FVIII). One in 10 000 males is born with deficiency of FVIII molecules [1] . Haemophiliacs suffer from major arthropathy, mainly of the hip, knee and ankle. Joints are exposed to repetitive intraarticular bleeding, leading to cartilage destruction, pain and limited range of motion [2] [3] [4] [5] [6] . Recurrent haemarthros is treated with prophylactic donation of coagulation factors, puncture, open synovectomy or radiosynorthesis [4, 5, 7] . In most cases the natural course of this disease ends in complete destruction of the joint and ankylosis, with complete loss of function [2, 8] . Usually the bleeding tendency can be corrected by substitution of FVIII concentrates. However, up to 25% of all patients with haemophilia A develop inhibitors that neutralise the substituted FVIII [9] . Inhibitors are usually IgG antibodies divided into two different entities (type I/II) depending on high or low rise of titre after FVIII substitution [1] . The difficulties for haemophiliacs with inhibitors are i) to keep the inhibitor development controlled, ii) the higher incidence of joint and muscle bleeds and their complications, and iii) the higher morbidity during surgery because of the challenging pharmacological treatment. Thus, when contemplating surgery in haemophiliacs with high inhibitor titre, two factors -restricted quality of life and major surgical risksmust be weighed against each other [2, 3] . Also, high costs for the healthcare system must be taken into account.
In this article the authors report on bilateral total knee arthroplasty (TKA) in a 40-year-old haemophilia A patient with immobilising destructive knee arthritis. The surgical intervention, performed as a bilateral TKA in one session, the medication strategy, complications with a popliteal aneurysm, cost and the outcome of surgery are discussed.
Case description
The patient was a 40-year-old male with severe haemophilia A (factor VIII: C< 1%) and high responding inhibitors. The genetic mutation for the haemophilia A could not be identified, but an intron 22 inversion, which is commonly seen with severe haemophilia A with high responding inhibitors, was excluded. The patient had been treated since childhood in a haemophilia centre for haemorrhagic episodes using activated prothrombin complex concentrate (APCC) which activates factor X directly and bypasses the inhibitor-induced block (factor VIII inhibitor bypassing agent, FEIBA VH, Baxter AG, Deerfield, IL, USA), porcine factor VIII ([pFVIII], Hyate C ® , Opopharma, Glattbrugg, Switzerland) and for the previous two years with recombinant activated factor VII ([rFVIIa], NovoSeven ® , Novo Nordisk Pharma AG, Princeton, NJ, USA). Through blood transfusions the patient had become infected with hepatitis B and C but showed no indications of liver cirrhosis.
Recurrent joint haemorrhaging led to severe haemophiliac arthropathy involving knees, elbows and ankle joints. Persistent haemorrhaging and associated secondary degenerative disease led to a severe bilateral fixed knee flexion deformity of some 20°associated with severe pain and progressive difficulty in walking ( fig. 1 ). The patient was hardly able to rise from a seated position.
After careful evaluation the authors were convinced that the possible benefit of a bilateral knee joint replacement outweighed the risks and therefore decided to perform this intervention in close cooperation with the haematological specialists.
Operative procedure
The patient was hospitalised four days before the operation. Responding inhibitor activity level was high, measured as 2 Bethesda units (standard value is supposed to be negative). A Mahourkar catheter was inserted for delivery of extracorporeal immunoabsorption treatment and rFVIIa (120 μg/kg body weight) was administered. Additionally, APCC was given on day 1 and day 3 before the operation with each 6000 IU. On the basis of this treatment there was no elevated inhibitor titre on the day of the operation. Thus, 100 IU/kg body weight of factor VIII ([FVIII], Haemate HS Aventis ZLB Behring ® , King of Prussia, PA, USA) was 
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given for the operation. After reaching a normal aPTT (activated partial thromboplastin time) bilateral simultaneous total knee arthroplasty was performed under general anaesthesia, starting on the right side. The right knee was technically more demanding and clinically more symptomatic. Tourniquet time for the right knee was 103 minutes and for the left knee 115 minutes. The surgery was performed using a midline incision with medial parapatellar arthrotomy.
To mobilise the knees extensive adhesiolysis of the dorsal capsule and the collateral ligaments had to be performed. The course of surgery was uneventful with no major bleeding occurring. Estimated blood loss amounted to 1000 mL for each procedure. Both components (femoral and tibial) were cemented with an ultra congruent tibial polyethylene plateau sacrificing the posterior cruciate ligaments (Innex ® Sulzer AG, Baar, Switzerland). After implantation the passive range of motion was 80-5-0°(flexion/extension) for both knees, with a soft endpoint in extension. Before closing the wound the tourniquet was opened and meticulous inspection of the surgical area was performed to detect minor bleeding sources ( fig. 2) .
Within three days postoperatively thrombotic prophylaxis was performed with subcutaneous low molecular weight heparin for the period that FVIII substitution (10 000 IU) was performed. On postoperative day 4, since the aPTT value was prolonged and the rise in factor VIIIC poor, a rise in the responding inhibitor titre occurred. On the fifth and seventh postoperative days APCC was therefore administered again, but without change of the aPTT to normal range. For this reason the treatment was changed to rFVIIa 120 μg/kg body weight, administered every three hours. Nevertheless, haemorrhage into the right knee joint occurred and on the sixth postoperative day into the left knee joint. Fortunately the patient did not suffer major pain and clinical examination of both knees still showed tender soft tissue. The skin was slightly under tension. After the therapy with rFVIIa was increased the haemorrhage stopped and the clinical signs of haemorrhage diminished.
On the eleventh postoperative day the patient complained of new and severe pain in the right knee. Ultrasound with duplex colour Doppler suggested the diagnosis of false aneurysm. Digital subtraction angiography (DSA) showed a false aneurysm arising from the inferior medial genicular artery into the knee joint ( fig. 3) . The morphology of the vascular appearance suggested a pseudoaneurysm formation with irregular saccular form dilatation of the artery. Irregularities of the adjacent synovial arterial vessels were also evident. Under protection of rFVIIa embolisation was performed successfully with no additional complication.
Thereafter the patient could be mobilised with crutches and left the hospital on day 26. One year after the operation the patient reached a bilateral flexion of 90°passively and up to 80°actively with a persistent extension deficit of 5°. He was able to walk continuously without assistance for up to three hours, and rising from a chair posed no further problem. X-rays showed no signs of loosening (fig. 4) .
The total cost of the treatment, including the costs of total knee replacement, FVIII 59.000 IU and rFVIIa 1464 mg, was over CHF 1 million. 
Discussion
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Swiss Med Wkly. 2010;140:w13094 Total knee replacement for haemophilic patients is generally associated with significant improvement of walking capacity and range of motion [3, [10] [11] [12] [13] , despite the higher risk of postoperative haemorrhage, nerve palsy, skin necrosis and infection [3, 14] . In the case of bilateral destruction of the knee joints simultaneous bilateral implantation of the prostheses is recommended in haemophiliacs [15] . This is because the cumulative perioperative risks of two consecutive surgical procedures are significantly higher. Substantial blood loss and complex haemostatic control maintained for extended time periods to facilitate wound healing and physiotherapy have to be risked twice. However, bilateral TKA comprises the same if not as severe risks due to the prolonged operation time. Nonetheless, experience of bilateral TKA has shown that the ultimate functional outcome is improved [16] . The flexion deformity and decreased walking capacity in haemophiliac knee arthropathy can be treated more easily if both knees can be mobilised simultaneously during rehabilitation [8, [10] [11] [12] . Also, the high cost of bypassing therapy can if necessary be kept lower [16] .
Some authors report a fair gain in range of motion postoperatively in haemophilic arthropathy [17, 18] . In the case presented the extensive debridement and release, especially of the posterior knee compartment, resulted in an intraoperative range of motion of flexion/extension 80/5/0°with soft endpoints. Due to an intensive postoperative rehabilitation programme this range of motion could be maintained and remained the same for one year after surgery. The lasting gain in range of motion was impressive considering the preoperative fixed flexion deformity of 20°.
Before the introduction of FVIIa and inhibitor bypassing agents such as APCC, total joint replacement in patients with haemophilia A and high inhibitor titre was risky or even impossible [19] . With its introduction in 1988, total knee replacement became possible for these patients [20] with acceptable clinical results [3, [10] [11] [12] [13] . With treatment by recombinant products the patients benefit from effective haemostasis with no significant rise in inhibitor levels [21, 22] . In our case we did not substitute FVIII preoperatively so as to avoid boosting the inhibitors. The patient was treated with FVIII directly before the operation and surgery was started after reaching normal levels of aPTT. After the surgery substitution with FVIII was continued. During postoperative mobilisation and rehabilitation rFVIIa was administered again. Altogether the complex treatment with factors and agents led to an acceptable control of bleeding. We therefore suggest closeknit supervision of haemostatic parameters by all medical personnel involved.
Saris et al. [23] described non-traumatic aneurysms of the knee in seven out of ten cases with haemophilia in TKA. Rodriguez-Merchan found one out of 36 haemophilic arthropathies with a pseudoaneurysm of a geniculate artery treated successfully by embolisation [24] . Recently Sloan et al. and Gupta et al. presented cases of endovascular treatment for traumatic popliteal artery pseudoaneurysms after TKA [25, 26] . A possible mechanism for preoperative formation of a false aneurysm could be repetitive mechanical damage to the vessels by the arthritic changed joint (osteophytes, scarring), in combination with a decreased healing capacity of the vascular wall. In the case presented operative damage to the inferior medial popliteal artery as the cause for formation of the aneurysm cannot be excluded. The medial genicular artery is at risk because of its course along the medial joint line, particularly when the surgeon exposes the medial side of the knee [27] . Hence exact knowledge of the location of vascular structures adjacent to the surgical field is essential to prevent injuries [28] . Typically, bleeding due to the false aneurysm started with a delay of 11 days and was marked by an increased feeling of intraarticular pressure and inability to flex.
As a fast screening method ultrasound with duplex colour Doppler was performed and suggested the formation of a false aneurysm. As suggested by Mann et al. [29] , the authors performed a DSA clearly revealing a false aneurysm arising from the inferior medial genicular artery, and obtained rapid embolisation using metal coils [30] . With the knowledge of this case, the authors suggest that angiography before implantation of a total knee prosthesis in haemophilic arthropathy could be performed routinely [23, 27, 28] . If sudden pain in the knee occurs after TKA one should bear in mind possible false aneurysm formation or other vascular complications.
The high cost of the procedure (over CHF one million) must be weighed against the costs incurred by immobilisation of the patient. These would include probable unemployment due to disability and the cost of hiring professional caregivers to assist in daily living. With both knees functioning to a satisfactory level our patient not only raised his quality of life but was fully able to return to normal office work. There have been several publications of TKA in haemophiliacs with high inhibitor titres and vascular complications [21] [22] [23] [24] . Nonetheless, to the best of the authors' knowledge no case has been described of bilateral TKA operated on in one session with detailed coagulation management as here presented. Also, the complication of a false aneurysm and its therapeutic intervention after TKA in haemophiliacs has not been presented as it is herein.
Conclusion
Given the specific treatment of a haemophiliac with a high antibody titre presented here, the authors would like to suggest that in the light of this case surgeons should consider operating on destroyed knees in one session. As was shown here, this approach may reduce operative risks and allows effective rehabilitation.
Treatment with rFVIIa and APCC to control perioperative bleeding for the implantation of total knee prostheses is considered a safe solution for patients with haemophilia and a high inhibition titre. According to the available literature on the significant frequency of popliteal aneurysms in hemophiliacs, preoperative angiography or other diagnostics for the detection of vascular complications are recommended.
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